Introduction
In connection with forest decline, root-soil interactions are frequently discussed. Up to now, it has been difficult to classify the vitality of ectomycorrhizae and less attention has been paid to the microfungal flora associated with the roots. Thus occurrence and species diversity of microfungi of the rhizoplane and the interior of the mycorrhizae have been investigated in two plots, which differed in their degree of canopy damage. In parallel studies, the vitality of ectomycorrhizae was evaluated by vital staining with fluorescein diacetate (FDA).
Materials and Methods

The sites
The testing ground Ziefle Haug et al., 1988) . Three week old spruce seedlings were inoculated with a fungus, Cryptosporiopsis abietina Petrak, which was isolated earlier with high frequency from surface-sterilized roots. The experiment lasted 6 mo.
Results
Vitality of mycorrhizae Stages of ectomycorrhizal vitality (Fig. 1 (Fig. 2) . On the unlimed plot (Fig. 2b, d) (Fig. 2a, c) . However, mycorrhizae of medium vitality (stages 2 and 3) could be detected more often on the limed plot. The highest amounts of dying and dead very fine roots were found in the extremely damaged Norway spruce from the unlimed plot (Fig. 2b) .
Microfungi from the rhizoplane Forty-four fungal species, belonging to 25 genera, were isolated from the rhizoplanes of mycorrhizae. The most abundant genera were Trichoderma, Cylindrocarpon, Penicillium, Oidiodendron, Thysanophora and the form genus Mycelium radicis atrovirens.
Differences in species number
From the mycorrhizae of the quite healthy spruces on the limed plot, more species were isolated than from the mycorrhizae of the heavily damaged spruces on the non-limed plot (Fig. 3) .
Differences in species composition
Differences in the microfungal flora from root surfaces of spruce on the 2 plots occurred not only in species number, but also in species composition. A comparison of the dominant species from the 2 stands showed that, on mycorrhizae of the damaged trees, 2 fungal species were dominant. Among them, certain strains are known as root pathogens, Cylindrocarpon destructans (Zinssm.) Scholten and Trichoderma viride Pers. ex Gray. These two species were also present in the rhizoplanes from the limed stand, but at a lower frequency (Fig. 4) . (Grier et al., 1980) . In the actual paper, the dynamic equilibrium between young and senescent fine roots is illustrated by the distribution of the 5 stages of ectomycorrhizal vitality, since these stages represent phases in the process of aging of mycorrhizae (Ritter et al., 1989) . The low percentage of mycorrhizae of medium vitality ('++', '+') and the higher percentage of dying and dead mycorrhizae ('+/-', '-') from trees on the unlimed plot indicate a more rapid ageing and a higher turnover rate of very fine roots of these trees. In contrast, from trees on the limed plot, the vascular and the meristematic tissues of mycorrhizae retained vitality for a relatively long time after the hyphal sheath ('++') or the hyphal sheath and the Hartig net ('+') had died.
The increase of dying and dead mycorrhizae (stages 4 and 5) was paralleled by an increase of pathogenic fungal species from the rhizoplanes or inner root on the unlimed plot. One interpretation of this fact might be that, on the unlimed plot, the protective effect of mycorrhizae is reduced.
As a result, pathogenic fungi can establish themselves more easily on the rhizoplane, resulting in an increased penetration of the root tissue. Thus it can be concluded that there exists an interrelationship between the vitality of the mycorrhizae, the root mycoflora and the occurrence of pathogens of the rhizoplane and the interior of mycorrhizae.
